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POTASH and POTATOES 


In agriculture, the cheapness of production depends largely 
upon the fertility of the soil. Potatoes are greedy feeders on 
potash. They use more of this plant food than nitrogen and 
phosphoric acid combined. To grow a good crop of No. 1’s, 
soil and fertilizer must supply at least 200 lbs. of available 
potash (actual K,O) per acre, Consult your official agricultural 
adviser or experiment station about the fertility of your soil. 
Write us for information and literature on how to fertilize 
your crops. 


American Potash Institute, Inc. 


1102 SIXTEENTH ST., N. W. WASHINGTON 6, D. C. 
Member Companies: 
American Potash & Chemical Corporation 
Potash Company of America @ United States Potash Company 


THE “STANDARD” 


Potato and Onion Grader 


Not only “STANDARD” but “SUPERIOR” in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP., Atlanta, N. Y. 
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Yes sir, you can’t beat 


DITHANE 


for dependable, 
low-cost potato 


blight control 


I know that regular use of DITHANE keeps my 


potatoes free of early and late blight. Another 
thing I am sure of with DITHANE—at digging 
time J’ll get plenty of number ones. 


With DiTHANE it is no problem to keep potatoes — 
healthy and free of blight. Just spray or dust 
DITHANE regularly, and watch your vines grow 
strong and vigorous. As for me—I am a spray 
man from way back. It makes you feel good 
to see how those vines grow. And best of all— 
when you stack up the low cost of DITHANE 
against the fine yields you'll get, I believe 
you'll agree— 


You can’t beat 
DITHANE for CHEMICALS FOR AGRICULTURE 
dependable, low- 

cost blight control | ROHM & HAAS 
DITHANE is a trade mark COMPANY 

Reg. U.S. Pat. Off. and in WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


principal foreigncountries. 
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STANDOUT PROTECTION 


For Your Potatoes! 


Widely used in potato-growing areas from coast to coast, 
these General Chemical spray materials have a reputation 
for standout field performance against “bugs” and blights. 


FOR ALL COMMON POTATO IN- 
SECTS—Mixes easily. One gall 
GENITOL EM 25 Potato Spray makes a 
25% DDT Emulsifiable Concentrate ps: with copper fun- 
i gicides such as “530” Spraycop. 
+ 
EXCELLENT COMBINED PROTEC- 
GENICOP* SPRAY POWDER TION against insects and dis- 
oe eases. Has exceptionally high 
| 25% DDT—72% Basic Copper Sulfate potency. Especially 
> better coverage, higher “kill.” 
| 
” 
“930" SPRAYCOP* FOR BLIGHT CONTROL—Micron- 
53% Neutral Copper Fungicide easy-to-use... no pre- 
a 340 SPRAYCOP , with spreader- cellent covering and wetting 
adhesive, 34% Neutral Copper Fungicide 
4 FOR ALL COMMON POTATO 
GENITOX* §-50 and S-75 INSECTS—Micron-particle; wet 
“4a and disperse readily in hard or 
50% and 75% DDT Spray Powders soft — Processed for — 
; mum deposit, minimum run-off. 
“ GENITHION* P-15 and P-25 HIGHLY EFFECTIVE FOR APHIDS— 
SPRAY POW DERS a Colorado potato beetle, 
eafhopper, flea beetle. Fine par- 
Contain 15% and 25% Parathion ticle size gives better coverage. 
FORMULATED TO REDUCE DUST 
EM 5-25 EASY TO MIX—This emulsifiable 
, Contains 5% Parathion; 25% DDT DDT in one spray material. 
| Order from your Orchard Brand dealer now! 
GENERAL CHEMICAL DIVISION 
Offices: Albany « Atlanta Baltimore Birmingham Boston 
Bridgeport + Buffalo Charlotte Chicago Cleveland Denver 
Detroit Houston Jacksonville Kalamazoo - Los Angeles 
In Wiscomsin: General Chem cal mpens. Inc., Wis. 


in Canada: The Nichols Chemical Company, Limited 
Montreal * Toronto * Vancouver 
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USES OF POTATO STARCH AND POTATO FLOUR 
IN THE UNITED STATES! 


R. H. TReEApway 
Eastern Regional Research Laboratory, Philadelphia 18, Pa.* 


Potato starch is one of the purest of all commercial starches. It is 
produced by grinding potatoes to a fine pulp, screening the diluted pulp 
to remove the comminuted skins and fibrous material, washing the impure 
starch to remove the soluble substances, dewatering the purified starch 
suspension, and drying to approximately 17 per cent moisture content. 
High quality commercial potato starch contains about 99 per cent pure 
starch on the dry basis, with only small amounts of mineral substances, 
fiber, and soluble organic compounds present. 

Conventional potato flour consists of the whole potato, except the peel, 
reduced to dry form. In its production, potatoes are peeled, cooked, mashed, 
dried on drum driers, and the resultant flake is ground. The average 
composition of 100 samples of potato flour made from the 1948 crop was 
as follows in percentages on the dry basis (6): Carbohydrate 78; ash 
(inorganic material left after ignition of sample) 4.40; protein 10.21; 
crude fiber 1.8; crude fat 0.3. The average flour contained 8.1 per cent 
moisture. 


1 Accepted for publication October 17, 1951. 
*One of the laboratories of the Bureau of Agricultural and Industrial Chemistry, 
Agricultural Research Administration, United States Department of Agriculture. 
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DATA 
There are 21 potato starch plants in Maine, having a total capacity for 


PRODUCTION 


producing about 90 million pounds of starch in a 200-day operating 


season (from Oct. 1 to June 1). During the past campaign, the availability 


of potatoes and brisk demand for starch kept the factories operating at 


capacity. As a result, a record quantity of 14 million bushels of potatoes 


was processed in Maine’s plants to make &8& million pounds of starch. 


Six plants in Idaho produced 64 million pounds of potato starch last season. 


Therefore, the entire U. S. industry turned out 152 million pounds of 


starch during 1950-1951. This amount was much greater than the previous 


high total of 89 million pounds produced during the 1946-1947 season. 


Potato flour is produced in four plants in Idaho, one in Minnesota, 
and one mm North Dakota. Although the total capacity of this industry 
on a 24-hour day basis for 200 days a year is nearly 40 million pounds, 


production amounts to approximately 15-20 million pounds annually. 


Uses or Potato STARCH 
| According to data supplied by the Maine Institute of Potato Starch 


Manufacturers (2), starch made in that state is distributed among its 


various outlets in approximately the following proportions in percentages : 


textiles 42; paper 28; food uses, including thickeners, 14; adhesives 10; 


and nuscellaneous 6. 


Cornstarch is by far the most widely used starch in ihe United States. 


For many years, potato starch was used only in specific applications in 


Which its unique properties make it preferable, since corn and tapioca 


starches were cheaper. For the past two vears, however, potato starch and 


cornstarch have sold at approximately 52 to 6 cents a pound delivered 


to Eastern cities; at times, potato starch has even been cheaper. This 


favorable price situation, coupled with the industry’s successful effort to 


assure a continuous supply of high quality material, has increased the 


° general use of potato starch. 
Textiles 
ae More potato starch is used in the sizing of cotton, worsted, and spun 
rayon warps in the textile industry than in any other single application. 
In warp sizing, parallel threads that run lengthwise in the loom dip into 
} a bath of hot starch paste formulation; the sized thread passes over heated 
. drums to effect drying after leaving the bath. The function of warp sizing 
aq is to bind tightly the loose fibers to the surface of the thread, and thereby 
: strengthen and protect the warp from abrasion during weaving. “High 
E count” warps, containing many individual fibers spun together, are difficult 
: to size because of small interstitial space between the fibers. Potato starch 
is preferred over cereal starches in warp sizing because its paste penetrates 
farther before gelling. Deeper penetration of the starch results in formation 
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of a film that adheres well to the warp and consequently gives it more 
strength and resistance to abrasion. It is well known that potato starch 
films have a high degree of toughness and flexibility relative to other 
starches. This permits potato starch sized warps to be woven at lower 
humidity than those sized with cornstarch. 

The smooth, clear pastes obtained with potato starch also have other 
advantages in warp sizing. Cereal starch pastes frequently contain large 
aggregates of gelled material, which stick to the warp and subsequently 
get caught in the loom to cause thread breakage. Potato starch sized 
warps not only have a smoother finish, but are also easier to de-size 
after the size has served its purpose. The lesser tendency of potato starch 
pastes, In comparison with cereal starch pastes, to “set back” or retrograde 
to a gel is of advantage following shutdowns. It is also claimed that 
less tallow is required in potato starch sizes to minimize sticking of 
warp to drying drums than with other common. starches. Potato starch 
is said to be superior for sizing warps that have been previously dyed in 
that it gives a brighter color. 

The finishing of cotton sewing thread is similar to warp sizing. The 
thread is immersed in a finishing bath and then passed over brushes to 
provide a smooth finish. Many manufacturers of cotton thread, like textile 
manufacturers in their warp sizing, use potato starch exclusively. 

Potato starch is not outstanding in its ability to bring out color 
intensity of vat dyes when used as a thickener for textile printing pastes, 
but it possesses superior properties as a finishing agent. Cloth finished 
with potato starch has a better “feel” and smoother surface than obtained 
with cereal starches. 

Paper: 

Expanded use in the paper industry has been the outstanding potato 
starch development during the past few vears. Starch is used for four 
purposes in paper manufacture: (1) Beater sizing in which the cellulosic 
fibers are cemented together preparatory to sheet formation; (2) tub 
sizing, in which the preformed sheet is passed through a dilute size 
solution; (3) calender sizing, in which a smooth finish is imparted; and 
(4) surface coating, which is an optional step in finishing high-grade 
papers. Starches and dextrines are also used in combining and_ sealing 
paperboard in the fabrication of folding, corrugated, and laminated solid- 
fiber boxes. 

Cold-water soluble potato starch is outstanding in its performance in 
heater sizing. It is preferred to the corresponding products from other 
starches for this purpose because its paste possesses great stringiness and 
cohesive strength. Furthermore, these properties are said to be affected 


but relatively litthe on addition of alum. Alum is regularly used in paper 
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manufacture and its acidic character is detrimental to the properties of 
most starch pastes. 

In general, potato starch, when used in the optimum manner, gives 
much better retention of fiber fines and fillers and better sheet strength 
properties, e.g. bursting strength, folding endurance, tensile strength, 
erasure, and surface picking resistance than obtained with cereal starches 
(3). Houtz (1) found that hand-made sheets sized with potato. starch 
gave significantly higher values in folding and bursting strengths and 
slightly higher in breaking strength than those sized with tapioca, corn, 


and sweet potato starches. 


Food Uses, Including Thickeners: 

Much of the potato starch utilized in the food industry 1s used in 
bakers’ specialty items, such as Swedish and German style breads, in 
crackers, and in matzoth. It is also used as a thickener in soups and in 
gravies. Potato starch has been pelleted successfully to make puddings 
similar to those ordinarily made from tapioca starch, 

Starch is used in the confectionery industry for the following purposes : 
(1) As a medium for molding cast candies such as jelly beans, “orange 
slices,” gum drops, efc., (2) as a bodying agent and to impart smoothness 
and stability to caramels and marshmallows; (3) as a thickening agent 
in synthetic jellies; (4) as a dusting agent, perhaps mixed with powdered 
sugar, for candy gums, chewing gum, efc. Thin-boiling rather than thick- 
boiling starch is ordinarily used as an ingredient in candy manufacture. 
Starch constitutes about 10-12 per cent of the total weight of dry in- 
gredients in candy gums. 

Gilucose sirup produced by the hydrolysis of starch is widely used in 
candies, beverages, chewing gum, ice cream, and confections in general. 
Very little potato glucose sirup is being produced at present; during 
World War Il, however, when corn, beet, and cane sirups were under 


allocation, several plants made potato sirup. 


Adhesives 

Most of the potato starch used in adhesives ts in the dextrinized form. 
Dextrins are produced by roasting starch in the presence of an acid. 
It has long been recognized that films of dextrins made from root and 
tuber starches such as tapioca, sweet potato, and potato, have greater 
flexibility and resistance to checking than dextrins of cereal starches. 
Potato dextrins are used in many applications in which their specific 
properties make them desirable; for example, as a binder in sand paper, 
abrasive cloth, bookbinding, and rug sizing, each of which requires a 
dextrin of high paste tackiness and of flexible residual film. Potato dextrin 
films are also outstanding for their ease in remoistening; this property is 


4 
“a 
oa 

A 
| 
$ 
| 
A 


1952] TREADWAY: USES OF POTATO STARCH AND POTATO FLOUR 83 


desired in mucilages used for gumming stamps, labels, envelopes, paper 
tape, etc. 
Miscellaneous Uses: 

There are a number of miscellaneous uses of starch that cannot be 
classified under the general categories discussed above. Examples of 
these miscellaneous uses include utilization of starch as: (1) Hygroscopic 
addition agent to baking powder; (2) fermentation raw material; (3) 
binder for tablets; (4) binder and extender for sausages; (5) builder for 
soap; (6) separator in dry cell batteries; (7) raw material for nitrostarch 
“muds”; (9) at- 
tractant in insecticidal mixtures; (10) boiler feed water treating agent ; 
and (11) clarifying agent for waters used in mining operations. The mis- 


manufacture ; (8) consistency stabilizer for oil well drilling 


cellaneous uses of potato starch probably include some of these listed. 
Manufacturers and distributors of potato starch, for business reasons, hold 
as confidential information concerning some of the lesser uses of their 
product. 


Uses or Potato FLour 

It is estimated that 90 per cent of the 15-20 million pounds of potato 
flour used each year in the United States is consumed by the baking 
industry. The use of potato flour has grown steadily, if not rapidly, ever 
since its introduction during the first World War. Attempts to introduce 
the flour into outlets such as meat products, macaroni, and prepared soups, 
however, have not been particularly encouraging. 

Most of the carbohydrate in potato flour is starch, all of which is 
gelatinized and in rather soluble form. Much of the nitrogenous material 
is also soluble. Valuable mineral substances, particularly compounds of 
potassium, magnesium, and phosphorus, which are essential in stimulating 
yeast growth, are present in amounts adequate for vigorous fermentation. 
Gases produced by an active fermentation give the desired porosity and 
texture in bread. Less volatile substances produced in the fermentation 
remain in the final loaf and contribute to its flavor and aroma. 

Two levels of potato flour are used in bread. The lower level, 2 to 3 
per cent potato flour (based on the wheat flour) is used in ordinary white 
bread. A higher level of potato flour, about 6 per cent, is used in “potato 
bread.” 

Baking laboratories have found that bread made with 2 aml 3 per cent 
potato flour toasts better than corresponding controls. They have also 
found that addition of potato flour (up to 4 per cent) increases the 
absorption of water in direct proportion to the amount added. This is 
probably the explanation for the commonly mentioned observation that 


potato bread is softer and keeps fresh longer than ordinary bread. The 
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reader is referred to a recent article for further details on the use of 
potato flour in baking (5). 

:fforts to develop uses of potato flour in non-food industries have not 
been encouraging because competitive products have been cheaper. Never- 
theless, uncooked potato flour produced from unpeeled potatoes under 


less expensive methods than the conventional food grade flour from cooked, 


peeled potatoes may eventually find industrial applications, e.g., as a 
nutrient and primary raw material in industrial fermentations. To cite 
one example of non-food use of potato flour, up to 10,000 pounds of this 
product have been used per year as an attractant in insecticides (4). 


FUTURE OUTLOOK 

Since potato starch is desirable for many applications in which it has 
not previously been used because of price considerations, extension of its 
uses could possibly take place. Greater use in the paper industry in New 
England and the Northwest offers perhaps the best opportunity for 
expansion, This depends on whether manufacturers of potato starch can 
continue to match their cornstarch competitors by insuring quality, constant 
supply, and some price stability. 

There is reason to believe that further expansion will occur in the use 
of potato flour in the baking industry. Although the uptrend is slower 
than with potato starch, the movement is unmistakable. The increasing 
popularity of prepared mixes for yeast-raised doughnuts is one of the 
most important developments in the potato flour industry during the past 
15 years. Extension of the use of potato flour in other prepared dry 
muxes could result in considerable expansion in the demand for this 
potato product. 
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THE CERTIFICATION OF POTATOES FOR SEED IN CANADA! 
E. H. Peters? 


Division of Plant Protection, Science Service, 
Canada Department of Agriculture, Ottawa, Canada. 


The writer has frequently been asked the question: “How do you 
inspect potatoes for seed?’ This article briefly outlines the inspection 
procedure in Canada and supplies some personal observations about diseases 
and insects in parts of Ontario and Quebec especially on varieties of 
importance. 

Canadian seed potatoes are given at least two, and often three, field 
inspections, the first inspection in the grower’s storage and usually an 
inspection before shipping, particularly in the case of exports. 

The first field inspection is generally made when the plants vary from 
eight to ten inches in height to detect and record virus diseases and any 
other diseases which are discernible in the foliage at that time. Insect 
vectors, which may transmit virus diseases, are noted on this and later 
field inspections. 

The inspector makes counts of one hundred consecutive plants in four 
different sections of a one-acre field of non-unit planting. One count is 
added for each additional acre or fraction up to a maximum of twenty 


counts in fields of twenty acres or more. These counts determine the 


percentages of disease and are recorded as taken. 

In fields planted in tuber units, one hundred units are examined in four 
sections of the field and the number of readings is increased according to 
the size of the field, on the above basis. The diseased or defective plants 
and tubers are pulled out and removed from the field by the grower. 

In the field inspection report, the inspector writes the name and address 
of the grower, the variety and the certification number of the seed planted, 
the size of the field and the type of planting whether ordinary planting, 
tuber units, or indexed tubers. He also records whether the seed used was 
produced by the grower or purchased. 

The field inspection report form is designed for two field inspections 
and lists mosaic, leafroll, blackleg, wilts, bacterial ring rot, misses and 
foreign varieties, with spaces in which to write in any other disease, 
insect or condition encountered. “Foreign’” means a plant or plants of a 
variety or varieties found in a field other than the variety entered for 
inspection. 

A rating of slight, moderate, and severe is given by the inspector when 
1 Accepted for publication November 6, 1951. 


Division of Plant Protection Contribution No: 93. 
2Inspector, Plant Protection. 
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the following conditions are noted: Early blight, late blight, rhizoctonia, 
tipburn, aphids and the Colorado potato beetle. The state of cultivation, 
the stand and vigor is noted under excellent, good, fair, poor or very poor. 
Generally, the inspector mentally evaluates the field on these points after 
the counts of foliage diseases. 

Misses may be caused by rogued diseased plants, mechanical failure 
of the planter, or in many other ways, and the inspector then endeavors 
to ascertain how these misses occurred. 

facterial ring rot symptoms develop in the foliage about forty days 
after planting and this disease, if present, is noticed usually during the 
second or third field inspections. There is no tolerance for bacterial ring 
rot in Canada. If ring ret is found in any crop on a farm, all crops on 
that farm are rejected. 

The regulations provide for three classes of seed with high standards 
Founda- 


throughout, but only very minor tolerances are permitted for the 
tion” class. Crops conforming to the field standards are certified according 
to the class in which they passed and the growers are advised by a report 
in the form of a postal card which has a detachable portion containing 
a request form for inspection of the tubers in the grower’s storage. 

The tubers are inspected in the bins for tuber diseases and other defects. 
Then the inspector counts and records the disease or defects found in one 
hundred tubers in several places in the bin. 

The tuber standards at loading point inspections are based on tolerances 
for wet rots, dry rots, scab, rhizoctonia, stem end and internal discoloration 
other than leafroll necrosis, and leafroll net necrosis. 

Where possible, exports of seed potatoes are carefully examined at the 
port or shipping point to see that they comply with the Canadian certi- 
fication standards and with regulations of the importing country. 

Seed potatoes in Canada are subject to reinspection at any time and 
the imspector may place under detention any lots found to be below 
standard and require regrading by the party in possession. If such seed 
potatoes are not regraded, the official tags are removed from the containers 
and destroyed under the supervision of an inspector. 

There are regulations concerning applications, requirements of fields 
entered for certification, condition and storage of crops produced in fields 
that have passed inspections, tags, marking, marketing, small packages, 
repackaging, record of sales, bacterial ring rot, tuber standards, potato 
eves, and the illegal manufacture or sale of tags. 

“What diseases and insects do you find during seed potato inspection 7” 
Is another common question. There are about fifty to sixty diseases of 
potatoes if one counts virus diseases separately, of which 26 potato viruses 
are known. All these diseases are not found in the same areas, nor in fields 
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entered for inspection in Canada. Certain varieties have a field immunity 
or resistance to specific diseases. Mosaic includes mild mosaic as expressed 
in the Green Mountain variety, rugose mosaic in which the leaves are 
corrugated and the mottling very pronounced, leaf drop streak mosaic, 
and certain strains of virus X — the latter being observed very early in 
the growing season if the weather is cool. Mild mosaic may be masked 
during hot weather. Leaf roll virus is fairly important but it is declining. 
3unch top or purple top is descriptive of a virus disease found occasionally. 
Other viruses, that are seen rarely, are ring spot, spinach leaf, spindle 
tuber and yellow dwarf. 

Diseases other than viruses are: Blackleg, wilts (chiefly Fusarium), 
bacterial ring rot, late blight, early blight, and rhizoctonia which affect the 
growing plant. Common seab and the sclerotia or black scurf of rhizoctonia 
are observed on the tubers. 

During the 1951 season, 87.4 per cent of the potato fields entered for 
certification in Canada and 87.5 per cent of the acreage passed; further- 
more, a high percentage of the passed fields had “clear” readings. 

The injurious insects observed feeding on potato foliage according to 
La¢haine and Peters (1951) were: Potato flea beetle, Colorado potato 
beetle, various species of grasshoppers, blister beetle /picauta murina 
Lee., Tarnished plant bug, aphids, including /ysus persicae, and the potato 
leafhopper. Wireworms and white grubs are seen in the tubers occasionally. 
During 1951, the writer collected a flea beetle Disconycha triangularis Say, 
Ladybird beetle larvae, European corn borer Jarva and noted the injury 
of cutworm species and spider adults. 

Beneficial insects such as the ladybird beetle family, which feed on 
Colorado potato beetle eggs are often noted. 

It is pointed out, however, that, through the extensive use of modern 
insecticides by commercial potato growers in Canada, these common potato 
insects are readily and effectively controlled. 


During inspections, certain conditions are also noted such as flooding, 


mineral deficiencies and excesses, leafrolling caused by insects and drought, 
wilting caused by excessive drought, insect injury to tubers, quack grass 
injury, and misshapen tubers, as well as cultural conditions. 

There are 41 varieties licensed for sale in Canada and 35 of these were 
grown in 1951. However, the most important varieties are: Katahdin, 
Sebago, Green Mountain, Irish Cobbler, Bliss Triumph, Netted Gem, 
Pontiac, Chippewa, Canso, Warba and White Rose. Three blight-resistant 
varieties were introduced this year — Canso and Keswick, developed by 
the Federal Department of Agriculture at Fredericton, New Brunswick, 
and Kennebec, which was bred by the U.S.D.A. Katahdin exceeds all 
others in production in Canada, being produced mainly for the export 
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trade. Sebago is second in production and owes its popularity to consider- 
able resistance to late blight. It produces smooth, attractive tubers, which 
size well early in the season. Green Mountain, an excellent cooking variety, 
is grown extensively in Quebec Province and in all seed-producing 
provinces except Saskatchewan and Alberta. Irish Cobbler sold to 
United States, Dominican Republic, Jamaica, Bermuda and British West 
Indies. Bliss Triumph is sold to Cuba, Bermuda, Barbados, Panama, 
United States and Venezuela; Pontiac to Cuba, Trinidad, and the United 
States. Netted Gem, or Russet Burbank, an excellent baking potato, 1s 
produced in all provinces for domestic sale, but is exported from British 
Columbia to adjacent Western States. Chippewa is the second leading 
variety in Ontario and has a market in New York State. White Rose was 
exported to the United States. Hawaii and Denmark from the 1949 crop. 
Garnet Chili and Up-to-Date were marketed to Bermuda and Jamaica, 
respectively. Early Rose and Canus have been sold in United States in 
recent years. Warba is sold mainly in Canada. 

Canadian seed potatoes enjoy an enviable reputation in the world market. 
Many buyers in the United States, the Caribbean area and South America 
utilize this northern-grown seed which is rigorously inspected by a well 
qualified personnel in accordance with high certification standards. 
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EFFECT OF THIOUREA ON THE NUMBER OF STEMS, 
ON THE TUBER SET AND ON THE YIELD OF KATAHDIN, 
KENNEBEC AND SEBAGO POTATOES! 


H. Casseres, ORA Smitu AND J. H. Evtison 
Cornell University, Ithaca, N.Y. 


This report contains results from some experiments on the effect of 
thiourea in increasing tuber set of potatoes. The specific aim was to 
study the possibility of producing a larger number of B size potatoes 
suitable for seed and to reduce the numbers of over-sized or jumbo tubers. 
The possible use of thiourea for this purpose has been known since 1926 
when F. E. Denny first published on this matter. Several reports have 
appeared over the past few vears from various locations. The present article 
deals with some recent experiments in New York State. 

The varieties Katahdin and Kennebec were used in one experiment 
at the Long Island Vegetable Research Farm. At Waterville, Katahdin 
and Sebago were employed. Near Ithaca, the latter two varieties were 
under study. In all cases, (except for the dust mentioned later) cut seed 
pieces were dipped in water solutions of thiourea before planting. Stand 
and stem counts were made six to seven weeks after planting. Stems 
two inches and over were recorded. Harvested tubers of certain stated 
sizes were counted and weighed; the results are given for each location. 


Long Island Experiment 

The experiment was set up with six treatments replicated six times 
in a latin square design. The treatments consisted of the untreated check, 
al per cent one hour soak and a 3 per cent dip for both the Katahdin 
and Kennebec varieties. 

Certified seed potatoes, which had been cut three weeks before and 
kept in storage, were treated in the morning and planted in the afternoon 
of the same day (April 19, 1951). Each plot consisted of four 32 foot 
rows, the two center ones being the record rows. Sets were spaced 12 
inches apart with rows 34 inches apart. All thiourea applications were 
made immediately before planting, as described before. A 7-7-7 fertilizer 
was placed in bands at planting time, at the rate of one ton per acre. 
The usual cultivation and spray schedule for weed, insect and disease 
control was followed. The planting was harvested September 11, 1951. 
Rainfall from April through August amounted to 16.5 inches, fairly well 
distributed throughout the period. 

Stand counts, taken seven weeks after planting, showed that Kennebec 
had a significantly greater number of plants, as shown by the data 
summarized in table 1. 

The 1 per cent soak treatment reduced the average stand at odds of 
99:1 below that of, the check or of the 3 per cent dip. However, there 
was no stand difference between the 3 per cent dip and the control. 
The interaction between varieties and thiourea was not significant. 

Counts were also made in June on four replications of the number 
of plants delayed in emerging and which were consequently less developed 
at that time. Only plants three inches tall or less were counted in the 
1 Accepted for publication January 18, 1952. 
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results presented in table 2; the larger the figure the greater the amount 
of delay. 

The variety means in table 2 indicate that the Katahdin variety 
emerged more slowly than did the Kennebec. Although this factor was 
not significant for the main effects, the interaction of varieties times 
thiourea was significant. 

In the Katahdin plants there was less delay from the 1 per cent soak 
treatment than from the control. On the other hand, the same soak 


Taste 1.—Per cent stand of Katahdin and Kennebec plants grown from 
thiourea treated seed pieces. 


Katahdin Kennebec Thiourea Mean’ 


Untreated 87.33 95.28 
1 per cent thiourea soak 81.2 89.82 


3 per cent thiourea dip 85.12 95.80 
Variety Mean 84.5 93.6 


Least difference for significance at odds of 99:1 4.50 


Taste 2.—.lverage number of plants per plot that showed delayed 
emergence six weeks after planting. 


Katahdin Kennebec Thiourea Mean 


Untreated 3.5 a3 3.00 
per cent thiourea soak 3.50 


3 per cent thiourea dip 3.12 


Variety Mean 


Taare 3.—lverage number of stems per plant produced by Katahdin and 
Kennebec seed pieces immersed in thiourea solutions. 


Katahdin Kennebec Thiourea Mean’ 


Untreated 1.97 
1 per cent thiourea soak 3.0, Wh 2.91 


3 per cent thiourea dip : 3.2 3.20 
Variety Mean 


* Least difference for significance at odds of 99:1 0.28 
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appeared to retard the plants of the Kennebec variety. These reactions 
were reversed with the 3 per cent dip. 

The average number of stems per plant was calculated on the basis 
of the counts made on all record rows seven weeks after planting. Stems 
two inches high or taller were recorded. The results are presented in 
table 3. 

The largest increase, 1.23 stems per plant on the average, resulted 
from the 3 per cent dip. This treatment and the soak were highly significant 
compared with the untreated plants. 

When the potatoes were harvested on September 11th, the number 
of tubers as well as their weight was recorded for each grade. The 3 per 
cent dip showed superiority to the soak, in number of tubers set, although 
either is significantly better than the control at odds of 99.1. The average 
of tubers per plant, 11% inches or over, is shown in table 4. 

The difference in average number of tubers set between the varieties 
was highly significant. 

The Katahdin variety set more No. 2 tubers than the Kennebec, 
with a highly significant difference. Although both thiourea treatments 
increased significantly the set of No. 2’s, the 3 per cent dip was superior 


TABLE 4.—lverage number of tubers per plant inches over 
produced from thiourea-treated Katahdin and Kennebec tubers. 


Katahdin Kennebec Thiourea Mean' 


Untreated 5.09 
1 per cent thiourea soak 7.3 . 6.98 


3 per cent thiourea dip ra 67 7.14 
Variety Mean 


' Least significant difference at odds of 99:1 0.72 


TABLE 5.—Average yield in bushels per acre of No. 2 tubers from thiourea 
treatments. 
Katahdin Kennebec Thiourea Average’ 


Untreated 
1 per cent thiourea soak . 


3 per cent thiourea dip 


Variety Average 


* Least significant difference for odds of 19:1 6.45 
Least significant difference for odds of 99:1 8.82 


oe. 
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U.S. 1 tubers was compared, either thiourea treatment gave significant 


increases over the untreated check, with advantage for the 3 per cent dip. 

There was a large increase in the yield of No. 2 tubers harvested 
from the 3 per cent dip plots and, to a lesser extent, from the 1 per cent 
soak treatment. In table 5 are shown the average vields from these 
treatments in bushels per acre. 

The difference between variety vields was highly significant. 

When the yields of U.S. 1 size tubers were analyzed. statistically, 
no significant differences were found attributable to thiourea. The vield 
of Kennebec was significantly higher. 

The average size of U.S. 1 tubers was reduced by the thiourea 
treatments in both varieties. The average weights per tuber are presented 
in table 6. 

The average size of the Kennebee U.S. 1 tubers was significantly higher. 
The 0.95 ounce average reduction in weight from the 3 per cent dip was 
highly significant. 

Krom the entire experiment there were only 8&8 per cent as many 
jumbos (over 12 ounces) from the 3 per cent plots as were harvested 
from all the untreated plots. The reduction was about one-third for the 
one hour soak. 

\n analysis of the data for total vield, which includes No. 2’s, No. 
I's and jumbos, indicated no significant differences. The average yields in 
bushels per acre, are given in table 7. 


Waterville experiment 

At this location a study was made on the effect of thiourea dips on 
Katahdin and Sebago potatoes. Treatments consisted of the control or 
check, a 2 per cent dip, and a 3 per cent dip. Both dips were 60 
seconds in duration. After the seed pieces had been immersed in the 3 
per cent solution, they were rinsed for 15 seconds in running water. This 
particular treatment was designed to test a possible way to reduce the 
delay in emergence and early slow growth often caused by the stronger 
thiourea solutions. 

The six treatments were replicated six times and arranged in a latin 
square design. All plots were single rows, 25 feet long and spaced 3 feet 
apart. Thirty-three seed pieces spaced nine inches apart were planted in 
each row plot. This experiment was initiated May 25 and concluded at 
harvest on October 6. 

Stand counts six weeks after planting indicated there was little 
variation among the treatments. A slightly lower percentage of stand from 
the 2 per cent dip was not significant. Stands from the 3 per cent and 
the controls were practically identical. 

Twenty-five days after planting. each plot was rated according to the 
development of its plants. A value of 1 for the plots most delayed, and of 
9 for the most developed, with intermediate values, was used. On the 
average, the 3 per cent dip plus a rinse apparently stimulated plant 
development slightly, as indicated by their height, color and over-all 
appearance. The 2 per cent dip caused a consistent, although apparently 
harmless, delay. These differences are evident in the average ratings given 
below in table &. 
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The difference between varieties was highly significant. There was no 


interaction. 


TABLE 6. 


Untreated 
] per cent thiourea soak 


3 per cent thiourea dip 


Variety Average 


' Least significant difference for odds of 19:1 


Katahdin 


4.77 
4.28 


4.07 


4.37 


Least significant difference for odds of 99:1 


0.27 


Kennebec 


ty 


nm 


verage weights in ounces per tuber of U.S. 1 grade harvested 
from thiourea treated seed potatoes. 


‘Thiourea Average’ 


Taste 7.—Average total yield in bushels per acre of all grades of two 
varieties grown from thiourea treated seed pieces. 


Untreated 
1 per cent thiourea soak 


3 per cent thiourea dip 


Variety Average 


Katahdin 


350 
347 
361 


w 
ty 


Kennebec 


457 
453 
421 


443 


Thiourea Average 


400 
391 


Tas_e &8.—.lverage rating of plant development resulting from thiourea 
treatments to seed pieces. 


Untreated 


2 per cent dip 


3 per cent dip plus rinse 


Variety Mean 


' Least difference for significance at odds of 19:1 2 
Least difference for significance at odds of 99:1 2.7 


Katahdin 


4.17 
3.33 


5.66 


02 


Sebago 


8.00 
4.00 


9.00 


4.00 


Thiourea Mean’ 


6.08 
3.06 


7.33 


= 
4 

5.97 53.37 
= 4.76 
= 4.77 4.42 
| 
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kither thiourea treatment increased the average number of stems per 
plant by highly significant odds. The 2 per cent dip was the most effective, 
as shown by the average stem numbers in table 9. 

The number of tubers per plant was increased significantly only by 
the 2 per cent dip treatment. The average number of tubers 1! 
or longer per plant 1s shown in table 10. 

The potatoes from this experiment were harvested with a digger 
which left the tubers on top of the ground. It was then possible to pick 
up even the pee wee size (1 to 1% inch) tubers. When the numbers of 
this grade were analyzed statistically, it was found that the plants grown 
from seed pieces dipped in a 2 per cent thiourea solution set a significantly 
higher number of pee wees than either the control or the 3 per cent plus 
rinse treatment. The average number per plant of this smallest size of 
tubers is shown in table 11. 

The average difference between varieties was highly significant. Sebago 
responded differently than did Katahdin by producing more pee wees with 
every thiourea treatment, especially the 2 per cent dip. Katahdin, on the 
other hand, set fewer tubers of this size than the check under the 3 per cent 
treatment, 


> inches 


number of stems per plant of two varieties grown from { 
thiourea treated seed pleces. 
Katahdin Sebago Thiourea Average 
Untreated 
of : 2 per cent dip 


3 per cent dip plus rinse 


Variety Average 


Least significant difference tor odds of 99:1 0.40 stems 


Tarte 10.—Average number per plant of tubers 1% inches or larger 
harvested from plants grown from thiourea-treated seed pieces. 


Katahdin Sebago Thiourea Mean’ } 


Untreated 6.14 6.40 27 


~ 


2 per cent dip 


7.08 


3 per cent dip plus rinse 5.90 6.07 6.12 


Variety Mean 6.12 6.92 


' Least difference for significance at odds of 19:1 0.49 
Least difference for significance at odds of 99:1 0.67 
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The thiourea treatments gave average increases in the yield of No. 2 
size tubers, with a marked advantage of the 2 per cent dip over the 3 
per cent dip plus rinse. The average yields in bushels per acre are given 
in table 12. 

The interaction of varieties times thiourea was significant. There was 
a greater increase in No. 2’s harvested from Sebago than from Katahdin 
plants grown from seed pieces dipped in the 2 per cent solution. 

The set of U.S. 1 tubers and their corresponding yields were not 
significantly different. There was a slight, but not significant, decrease in 
the average size of U.S. 1 tubers harvested from the 2 per cent plots. This 
treatment had a tendency to reduce the number of jumbo-sized tubers (12 
ounces or over) of the Sebago variety. 

The total average vields of varieties from the main treatments exceeded 
500 bushels per acre and were not significantly different. 

Rinsing had no beneficial effect on tuber set or yield. 

The results of the two experiments described have indicated the 
effectiveness or thiourea dips in increasing the vields of the smaller sizes 
of potatoes. Other experiments conducted in New York the same vear, 
although showing an increase in number of stems, did not give a larger 


TABLE 11.—Average number per plant of tubers Y2 to 1¥% inches diameter 
(pee wees) harvested from plants grown from thiourea-treated seed pieces. 


Katahdin Sebago Thiourea Mean’ 


Untreated 62 79 70 
2 per cent dip 7 1.28 


3 per cent dip plus rinse 65 


Variety Mean . 


* Least difference for significance at odds of 99:1 .04 


Tasie 12.—Average yield in bushels per acre of No. 2 size tubers of two 
varieties grown from thiourea-treated seed pieces. 


Katahdin Sebago Thiourea Mean’ 
Untreated 
2 per cent dip 
3 per cent dip plus rinse 
Variety Mean 
* Least difference for significance at odds of 99:1 11 


=. 

4 4 

} 


96 THE AMERICAN POTATO JOURNAL | Vol. 29 


tuber set or better yields. Among these, one is of special interest. A 2 per 
cent dust formulation of thiourea increased the average number of stems 
of Katahdin seed pieces from 2.16 to 4.00 This concentration did not reduce 
the stand below that of untreated plots in a field experiment, but higher 
concentrations proved to be injurious. 

Variable results have also been reported previously by Smith, Ellison 
and Baeza (1945) and by Smith, Ellison and McGoldrick (1946) working 
in New York. In Maine, Eastman and Libby (1948) found a 1 per cent 
one-hour soak to be effective in one season. In another year, Terman et al 
(1950) found that a 3 per cent dip would give an increased number of 
stems per hill, but a small increase in tuber set. 

Results to date indicate that thiourea dips in concentrations not higher 
than 3 per cent may be expected to increase the number of stems per hill, 
but that a long growing season under optimum conditions seems necessary 
for an increased set and higher yields of tubers of the smaller sizes. Under 
some conditions, a decrease in total yield has resulted from the use of 
thiourea. 
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NITRATE CONTENT OF RED MeCLURE POTATOES 
UNCHANGED BY 24-D TREATMENT! 


Jess L. Fuits, Ruta J. Hay anp Merte G. Payne 


Agricultural Experiment Station, Colorado A. & M. College, 
Fort Collins, Colo. 


In a recent article by Stahler (10), it was reported that sugar beets 
sprayed with 2,4-D developed an excessive amount of nitrate in the 
leaves. He reported that in normal sugar beet tops an average of 0.223 
per cent potassium nitrate appeared, but in 2,4-D treated tops an average 
of 4.50 per cent potassium nitrate was found on a dry weight basis. Since 
a number of workers (1,4,5) had previously set the tentative lower toxic 
limit of potassium nitrate in forage as 1.5 per cent on a dry weight basis, 
Stahler suggested that the feeding of such treated tops would be extremely 
hazardous. 

Much work has been done at this station on spraying Red McClure 
potato plants with 2,4-D to increase the red skin color (6) and the 
vitamin C content (3). It therefore became necessary to determine whether 
2,4-D-treated potatoes might contain toxic amounts of nitrates. In 1927, 
Headden completed exhaustive tests on the chemical composition of several 
varieties of potatoes. He reported that in the Red McClure potato no 
nitric nitrogen appeared (7). However, the nitric nitrogen in other varieties 
of potatoes varied from none to 0.0144, expressed as per cent of the dry 
weight. A recent review of the chemical constituents of potatoes by 
srautlecht and Getchell (2) agrees with the early work of Headden (7). 

The Red McClure potato tubers sampled in this laboratory were 
chosen from both the 1950 and the 1951 potato crops. The 1950 tubers 
were selected from field test samples as described by Payne et al. (9) 
and were prepared for testing in the following manner: 

Five treated and five untreated potatoes were frozen and then allowed 
to thaw. Each thawed potato was cut into small pieces and dried at 80°C. 
The dried pieces were then ground to a fine powder. 

The treated tubers used in 1951 were selected from plants sprayed 
with one-half pound per acre of the sodium salt of 2,4-D at the early 
bloom stage. Representative control samples were also taken. Samples 
were treated similarly to those used in 1950. 

In both series of tests, one-tenth gram samples of dry treated and 
untreated tubers were dissolved as completely as possible in ten ml. 
of distilled water and filtered. Other dilutions were also used. The nitrates 
were determined by the diphenylamine sulfonic acid method as outlined 
by Kolthoff ef al. (8). The Beckman Model B Spectrophotometer was 
used to determine relative color densities. The treated and untreated 
samples from both years were compared with standard solutions of 
potassium nitrate containing as low as 0.1 mg. nitrate per liter. No color 
developed in any of the samples corresponding to these standards. 

1 Accepted for publication January 21, 1952. 

1Published with the approval of the Director, Colorado Agricultural Experiment Sta- 
tion, as Scientific Series Paper No. 370. Supported in part by a research grant from 
the Herman Frasch Foundation. 
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SUMMARY 


It can therefore be confidently stated that if there are nitrates present 


in the tubers, the amount is less than 0.1 mg. nitrate per liter or 0.163 
per cent potassium nitrate on a dry weight basis. This is much less than 
the 1.5 per cent toxicity level set for nitrates. Therefore, it can be concluded 
that Red McClure potatoes, from plants which have been treated with 
2.4-D, do not contain enough nitrate to be toxic. 


te 
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BOOK REVIEW 


POTATO CRISPS. A. E. Wittiams (Food Trade Press Ltd. London, 
106 pp.. 1951. $3.00.) 


This book, written by a chemist of thirty years’ experience in the 
food industries of England, is primarily for the manufacturer and others 
interested in the economical production of potato crisps, known as potato 
chips in North America. It consists of four sections on cultivation and 
storage, oils and fats, processing and equipment. The author recommends 
that potato chip manufacturers grow their own potatoes for processing 
and he devotes the first section to better methods of production covering 
such topics as most suitable varieties, manuring, controlling of late blight, 
blackening of potatoes and storage. 

In Section 2 the author discusses oils and fats pointing out the 
value of a small laboratory for the determination of iodine value and 
acid value of oils received. Properties of the following oils and fats are 
discussed briefly: sunflower seed oil, soya bean, corn, cottonseed, sesame, 
rope seed, kapok, almond, peanut, olive, teaseed, palm, palm ke ‘rnel, and 
cocoanut oils, and among the fats lard, beef, cacao butter and butter fat. 

Section 3 on processing presents information on steeping the slices for 
a period of 15 minutes to 6 hours in a solution of 0.05 to 0.10 per cent 
sodium sulphite to prevent blackening before frying. In many instances 
the slices are then centrifuged to remove excess water and then allowed 
to dry. Sometimes drying is hastened by placing slices in a low temperature 
air circulation electric heater. The significance of starch and starch recovery 
from the wash water is discussed. 

Under “oil consumption” the author states that in producing 100 
pounds of chips the amount of oil absorbed and lost in other ways will 
vary between 22 and 34 pounds. This is considerably less than that used 
in this country. Before centrifuging, the oil content of chips is often 
about 50 per cent. The amount of oil absorbed is influenced by the ratio 
of oil to chips in the cooker, the length of time the chips are in the oil, 
cooking temperature, type of oil and potatoes, moisture content of the 
slices entering the oil and the efficiency of the de-oiling process. It is 
common practice in England to subject all chips, immediately after removal 
from the fryer, to a de-oiling process by centrifuging. 

Various types of filtering are used to keep fatty acid content at a low 
figure and also to maintain a clear, light colored oil. 

Section 4 on equipment presents information on the types of peeling 
and slicing machines used in England, also the centrifuges and ranges or 
cookers employed. 

All cooking is done by the batch method using coal, gas or electricity 
as fuel. 

Chips are salted either by mechanically-shaken salt sprinklers much 
as they are in this country or by wrapping small portions of salt separately 
in tiny packages, “salt twists,” which are enclosed in each container of 
chips. Several types of automatic machines are used for making the “twists.” 
Weighing of chips and sealing of packets are described. 

A large proportion of the packages are of synthetic materials such as 
*Pliofilm” which are either heat sealed or sealed by means of an adhesive. 
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It is claimed that chips in pliofilm keep fresh for a period of at least 
six months. 

This book will be of interest to those engaged in potato chip processing 
in America although most of the information would not directly apply to 
this country because of vast differences in varieties, our metheds of growing 
potatoes, and to the many different types of machinery employed in the 
various operations from frying to packaging. 

OrA SMITH 

Professor of Vegetable Crops, Cornell 
University. Research Director, Na- 
tional Potato Chip Institute. 


REPORT OF CONFERENCE 
North Central Potato Breeders’ Field Conference. (Castle Danger, Minn. ) 

The meetings of the sixth North Central Potato Breeding Conference 
were held on August 20-22, 1951 at the Minnesota Potato Breeding Farm 
located near Castle Danger, Minnnesota, on the North Shore of Lake 
Superior. Twenty research workers from six states were in attendance. 
Potato growth was at an ideal stage of development. Dr. F. A. Krantz and 
Dr. Carl J. Eide discussed the various objectives of the Minnesota breeding 
program as the material was being observed in the field. Visiting potato 
workers were particularly interested in the inbred parental stocks developed 
at Minnesota which appear to be fairly homozygous for gene combinations 
for early maturity, low tuber set, and excellent tuber type. 

Potato breeders located in the North Central States have organized a 
cooperative uniform potato variety trial project. Six states and the United 
States Department of Agriculture took part in the new variety and advanced 
a selection testing program during the 1951 growing season. 

The North Central Potato Breeding Committee approved the Inter- 
regional Potato Improvement Project developed by the National Coor- 
dinating Committee for the New Crops Program and recommend regional 
participation m the project. Dr. F. A. Krantz has been recommended to 
the directors of the region to represent the North Central Potato Breeders 
on both the Inter-regional Potato Improvement Committee and the Inter- 
regional Technical Committee for Project IR-1 (Potato Introduction ). 

The next field conference sponsored by the North Central Potato 
treeding Committee will be held in lowa during the summer of 1952. Dr. 


H. ©. Werner was elected chairman of the group. G. H. Rieman, See’y 
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14% REVIEW OF LITERATURE 101 


ORS IN RELATION TO TUBER QUALITY IN POTATOES 
Preliminary Trials on Bitterness in Netted Gem Potatoes. R. J. 
Hilton. (Univ. of Alberta, Edmonton, Alberta). (Reprinted from 
Scientific Agriculture, Vol. 31, No. 2, Pps. 61-70) 


SUMMARY 

The apparent susceptibility of the Netted Gem potato variety to tuber 
bitterness has led to concern on the parts of producers. This in turn has 
resulted in the initiation of tests at the University of Alberta to determine 
the distribution of the disorder, and the effects of exposure to light, duration 
of storage and temperature of storage on the severity of tuber bitterness. 

From an extensive review of literature, it was assumed that a glycosidal 
alkaloid “solanine’” is responsible for the bitterness, but no solanine 
analyses were made in the presently reported trial. The occurrence of 
bitterness and the degree to which it was present were determined by 
tasting the pressure-cooked, unpeeled tubers. 

Bitterness was found to be concentrated (a) in the cortical region of 
the tuber generally, and (b) near eyes particularly. Because of this fact, 
and because its oral reaction is so exactly like that attributed to solanine, 
the theory that the bitterness described here is due to high solanine content 
seems tenable. 

Tests made at 5-week intervals during January, February and March 
show that bitterness increased from early January to mid-February and 
decreased thereafter until March 17. In general, low temperature storage 
maintained or caused more bitterness than storage temperatures at above 
10°C, (50°F.). Exposure to reduced daylight during short winter days 
initiated bitterness where tubers showed none in October, but did not 
affect it where tubers already were markedly bitter in the autumn. 

The possible effects of tuber maturity and the photoperiod during storage 
upon the inconsistent results obtained, are discussed; as also are plans 
for projects dealing with studies of solanine analytical methods and factors 
affecting bitterness and solanine content. 


SPRAYING or DUSTING 
USE 
“OHIO SUPERSPRAY” HYDRATED LIME 


with a guaranteed fineness of 9912 % passing a screen having 
105625 openings per square inch. It contains magnesium and 
calcium. Insures greater coverage and yields. 


OHIO HYDRATE & SUPPLY COMPANY 
WOODVILLE, OHIO 


Manufacturers of Various Forms of Lime 
and Limestone Products 
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ij wo E AC T 
WEIGHT Potato 
Scales mm operation 
at American Pota 


to Co., Denver, 


( olo. 


“Sales and 
Service 
from 
Coast 
to 
Coast” 


You Package Faster, Cheaper 
More Accurately with these Scales ... 


If you are cost minded study your setup. When obstinate costs 
appeor there is a leak . . . something is wrong. Rule out 
extra bag trimming . . . double checkweighing . . . multiple 
handling. All are unnecessary operations that increase labor 
costs, waste time, prevent full volume output. In the sacking 
operation EXACT WEIGHT Scales stop many of these waste 
motions because the equipment weighs and checks a bag 
in one simple fast operation. You have accurate weights at 
low cost, speed up production and increase output promptly. 
The fact that EXACT WEIGHT Sacking Scales are in use on 
one potato job after another, coast to coast, is proof of their 
soundness, trouble-free operation and accuracy. Write for 
details for your business. 


THE EXACT WEIGHT SCALE COMPANY 


921 W. Fifth Ave., Columbus 8, Ohio 
2920 Bloor St., W *® Toronto 18, Can. 
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PETE 


FOR DEPENDABLE CONTROL OF ALL BLIGHT 


Here’s Why 


7. BETTER YIELDS 
of more No. 1 potatoes 


2. SIMPLER—CHEAPER 
No “specialized” products needed 
—easy to prepare 


3. BETTER CROP PROTECTION 
Backed by 50 years experience 


Potato growers use more Triangle 
Brand Copper Sulphate than any 
other product for dependable pro- 
tection against all blight—early 
and late. And—besides protection 
at low cost, you actually get 
higher yields of No. 1 potatoes! 
Don’t take chances . . . get prac- 
tically guaranteed control — use 
Brand! 


FREE! VALUABLE BOOKLETS 


“More No. 1 Potatoes” 
“Better Bordeaux Mixtures” 
“Basic Copper Sulphate” 


PHELPS DODGE REFINING CORPORATION 


Electrolytic Refiners of Copper 


40 Wall Street, New York 5, N. Y. 
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“My Gosh- he used | 


Summers Fertilizer on that one!” 
THE SUMMERS FERTILIZER CO., INC. 


Totman Building * 210 E. Redwood Street 
BALTIMORE 2, MD. 


WON ARMOUR'’S BIG CROP® 
MAKES BIGGER YIELDS 
of Quality Potatoes 


Successful potato growers know the value of Armour’s 
Big Crop Fertilizers. They know from experience that 
Big Crop helps them make bigger yields of smoother, 
more uniform potatoes. Free-drilling Big Crop is avail- 
able in an analysis especially prepared for soils and 
cropsinthisarea. It’scarefully blended, specially cured, 
always dry and free-flowing. See your Armour agent 
today, and place your order for Armour’s Big Crop. 


ARMOUR FERTILIZER WORKS 
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i 
MIDDLEPORT, N.Y. © Richmond, Calif. ¢ Jacksonville, 
Fla. Tampa, Pompano, Fla. New Orleans, La. 


Greenville, Miss. © Harlingen, Tex. © Pecos, Texas ¢ 
Canodian Associates: NIAGARA BRAND SPRAY CO., LTD., 


Dusting a potato field with Niagara C-O-C-S a 
using a powerful Niagara Model AA Crop 


Liqui-Duster. 


The end products of your harvest 
should be sound, good-keeping 
potatoes. Regular dusting with 
Niagara C-O-C-S is the positive, 
low cost way to bring in a premium 
crop. This superior material not 
only permits you to prevent blights 
but encourages the natural growth 
of life-giving potato plant foliage. 


as wellas 
Quantity Counts 


CHEMICAL DIVISION 


FOOD MACHINERY AND CHEMICAL CORP. 


The better growers everywhere use 
safe, effective Niagara C-O-C-S. It 
mixes readily as a spray, flows 
freely as a dust and adheres to 
either dry or wet foliage. Just ‘‘ask 
the Niagara man” for advice as to 
timing and rate of application to 
gain maximum results. 


Burlington, Ontario 
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®Make sure your 
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Growers report better protection with 


/RON AGE Row Crop Sprayers 


Iron Age users say: 
“Sprayed over 155 acres the full sea- 
son without putting a wrench to my 
pump”’.. . “Iron Age saves me money 
because I never have any pump trouble” 
... “Get better coverage with Iron Age 
than any other sprayer!”’ Iron Age builds 


IRON AGE All-Purpose Sprayers 
Here’s the true all-purpose sprayer—ideal 
for spraying cattle, fire fighting, disinfec- 
tant work, white washing, weed control, 
insecticide and fungicide applications. 
Iron Age makes general purpose sprayers 
in sizes and capacities for every need. 


| 


row-crop sprayers in all sizes and capaci- 
ties to meet every grower’s needs. The 
famous Iron Age pump takes a beating 
season after season, without breakdowns, 
delivers the high pressures needed for 
thorough coverage. See these sprayers at 
your Iron Age Dealer's. 


WRITE TODAY for complete information 
to: A.B. FARQUHAR CO.., Farm Equipment Div., 
2901 Duke St., York, Pa. Branches in Colum- 
bus, Ga., Palo Alto, Calif., and Dallas, Texes. 


OLIVER CORPORATION 
“YORK, PA. 


POTATO AND VEGETABLE PLANTERS  TRANSPLANTERS 
SPRAYERS + DUSTERS + POTATO DIGGERS - WEEDERS 
MANURE SPREADERS + CONVEYORS WICE BRESSES 


PLANT ANDO SPRAY THE [RON AGE WAY 
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